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Definition 
Flanged Beams: 
@ In most RC structures, slabs & beams are cast monolithic 
(i.e., cast together at a time as one single piece). 
@ Hence, beams along with a part of slab functions as a single 
entity. These are called FLANGED BEAM. 
e@ Therefore, a part of the slab also undergoes compression 
along with the compression zone of the beam, while bending. 


Initial shape 


Bent shape 
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Definition 
T-beams & L-beams: 
e T-Beams: Intermediate beams in monolithic Beam-supported 
slab floor system 
e L-Beams: End beams in monolithic Beam-supported slab 
floor system 
e@ Flanged beams consist of 2 parts: 
@ Web: The fully rectangular portion of the beam other than 
the over hanging parts of slab 
@ Flange: The overhanging parts of slab 


by effective flange 


width by 






BEAM-SUPPORTED FLOOR SLAB SYSTEM 
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Definition 
Effective width of flange: 

e@ Flexural compressive stress developed in the flange is not 
uniform, as in figure. 

@ To ease the analysis, this non-uniform stress distribution is 
replaced by an equivalent uniform distribution (of magnitude 
= the peak stress in actual distribution) over a reduced width. 
This is called effective flange width (b,). 


(Refer C1.23.1.2 - Page37) Effective flange width 


Actual distribution of Assumed uniformdistribution _ 
compressive stress (total force = C) 


(total force = C) WUHAN iti 
























Note that 






actual width of slab 


i Renee for T - beams 
f= ; 
available 


1) /12+b,+3D, for L- beams 






lo = effective distance between points 
of zero moments in beam 
= effective span (for simply supported beams) 
= 0.7 x effective span (for continuous beams) 
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for isolated L - beams 








Analysis 


The analysis of singly reinforced flanged beams involve the 
following cases: 
@ Case 1: When Neutral axis lies within flange x, < Dr 
e@ Case 2: When Neutral axis lies within web x, > Dy 


@ — <0.43 


@ — >0.43 


Xu 
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Case 1: x, < Dr 


When Neutral axis lies within flange: 





STRESSES 


by Lever arm (z) =d - 0.42Xu 


e Since all concrete on the tension side is considered ineffective, 
the T-beam may be analysed as a singly reinforced rectangular 
beam of width br and effective depth d. 

e@ Compressive force in Concrete C = 0.36fu, brxy 

@ Tensile force in steel T = 0.87f, Ast 


e@ Depth of neutral axis x, is obtained from C = T, as: 
0.876 Ast 


Xy = 


0.36f..b 
@ Moment of resistance M, = C.z = T.z 
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Case 2: x, > Dr 


When Neutral axis lies within web: 


Subcase 1: es < 0.43 or 0.43x, > Dr 
Xu 





0.45 fck 0.45 feck 


A3Xu 
| Xu >Dy D, 











Fog fg 
Lever arm (web) = d - 0.42Xu STRESSES IN STRESSES 
Lever arm (flange) = d - (D¢/2) Wes IN FLANGE 





Compressive force in flange Cr = 0.45f¢4(br-by ) De 
Compressive force in web Cy, = 0.36fo, bw Xy 

Tensile force in steel T = 0.87f, Act 

Depth of neutral axis x, is obtained from Cry + Cy = T 
Moment of resistance M, = Crzp + CwZy 
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Case 2: x, > Dr 


When Neutral axis lies within web: 


Subcase 2: as > 0.43 or 0.43x, < Dr 
Xu 


__ @ 0.45 fck  0.43Xu<Dr — OASfck — 
A / A 
D; i} ‘ _ = D iN 
NV ey AN v =a | 
4x, 0.65D 
FLANGE | | > 


Lever arm (web) = d - 0.42 Xu 


Rewer arms (Henge) == (042) STRESSES IN FLANGE 


An equivalent rectangular stress block of uniform stress 
0.45, and reduced depth yy is assumed here for convenience. 
Compressive force in web Cy = 0.36fo, bwXy 

Compressive force in flange Cr = 0.45fc4(br-bw) yr 

where yr = (0.15x, + 0.65Dr) < Dr 

Tensile force in steel T = 0.87f, Act 

Depth of neutral axis x, is obtained from Cr + Cy = T 
Moment of resistance M,, = Cezp + CywZy 
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NB: 
If no data about the location of neutral axis in Flanged beam 
is given in the question, assume that the beam conforms to 
Case 1 (i.e., Neutral axis is within Flange) and find x,. Now 
compare x, with Dry. 
o If x, < Ds, your assumption is right and proceed to 
subsequent steps. 


eo If x, > D;, then treat the beam as Case 2. 


Now solve the Quiz!!! 
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